
d: On even date herewith Art Unit: 



: ELECTRICALLY OPERATED TUNING FORK 



Docket No.: P07421US00 



AMENDMENT 



assistant Commissioner for Patents 
A/ashington, D.C. 

S I R: 

Preliminary to examination, please amend the above identified application as 
follows. 

IN THE CLAIMS 

A clean version of all pending claims is provided herewith in Attachment A. It will 
be noted that claims 4-7, 9-13, 15, 16, 20-23, 25-27 and 29 have been amended 
relative to the previously provided version as shown by the marked up version thereof in 
Attachment B provided herewith. 



The present amendment is made to eliminate multiple dependent claims and 
thus eliminate the requirement for a multiple claim fee. 
Further and favorable action is solicited. 
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ATTACHMENT B JC10R « ?CTPTO 0 6 DEC 2C 

Marked Up Replacement Claims 

Following herewith is a marked up copy of each rewritten claim together with all other 
pending claims. 



1 . An electrically operated tuning fork apparatus, comprising: 

a tuning fork having a base and a pair of tines, said tines aftd-having tips 
remote from said base and formed of or including material in which a magnetic field 
can be induced; 

a electrical coil for receiving at least a portion of both tines of said tuning fork; 

whereby at least one of said tines can be vibrated relative to the other of said 
tines by passing a varying, substantially uni-directional current through said coil and 
thereby inducing mutually repulsive magnetic fields in said tines. 

2. An apparatus as claimed in claim 1 , wherein said varying current has a 
substantially square wave form. 

3. An apparatus as claimed in claim 1 , wherein said varying current has a 
substantially square wave form and a substantially 50% duty cycle. 

4. (amended) An apparatus as claimed in any on o of tho prec e ding claimo claim 1 . 
wherein said tips of the tines protrude from the coil so that said at least one of said tips 
can vibrate by a greater amplitude than can be accommodated by said coil. 

5. (amended) An apparatus as claimed in any ono of the pr o codinq c l aims claim 1 . 
wherein said coil is elliptical, with a major axis oriented in the plane of vibration of the 
tines, so that a reduction in the total size of the apparatus can be achieved. 

6. (amended) An apparatus as claimed in an y ono of t h o p r oc o d i nq claimo claim 1 . 
wherein said apparatus includes additional magnetically permeable material located 
outside said coil for providing a return path for the magnetic field produced by said coil, 
and attracting said tines towards said additional material to augment the repulsion of 
said tines. 

7. An apparatus as claimed in any ono of tho procodinq claimc claim 1 . wherein one 
of said tines is more massive than the other of said tines, so that said less massive of 
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said tines is deflected while said more massive of said tines is substantially 
undeflected. 

8. An apparatus as claimed in claim 7, wherein said more massive of said tines is 
tapered to accommodate deflection of said less massive of said tines. 

9. (amended) An apparatus as claimed in any on o of the proc o dinq c l aims claim 1 . 
including a biasing permanent magnet adjacent said base of said tuning fork or located 
around at least a portion of said tuning fork. 

10. (amended) An apparatus as claimed in any ono of tho procodinq claims claim 1 . 
including an optical fitefe-fiberjocated on said at least one of said tines. 

1 1 . (amended) An apparatus as claimed in ono of tho preceding claims claim 1 . 
wherein said coil is tapered according to the deflection curve of said tines. 

12. (amended) An apparatus as claimed in any on o of th o pr o c o dinq cl a imo claim 1 . 
wherein said coil is a former-less coil. 

13. (amended) An apparatus as claimed in any ono of tho procodinq c l aims claim 1 . 
wherein said apparatus includes a sensor to provide a signal indicative of the position 
of said at least one tine so that the tuning fork can be maintained at resonance. 

14. An apparatus as claimed in claim 13, wherein said sensor is a piexoelectric 
sensor, a fifefe-fiber sensor system, a hall effect sensor or a series capacitive sensor. 

1 5. (amended) An endoscope, microscope or endomicroscope including an apparatus 
as claimed in any ono of tho procodinq claims claim 1 . 

16. (amended) A scanning head for an endoscope, microscope or endomicroscope 
including an apparatus as claimed in any ono of claims 1 to 1 4 claim 1 . 

1 7. A method for electrically vibrating a tuning fork having a base and a pair of tines, 
said tines and-having tips remote from said base and formed of or including material in 
which a magnetic field can be induced, said method comprising: 

locating at least a portion of said tines within an electrical coil; and 
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passing a varying, substantially uni-directional current through said coil to induce 
mutually repulsive magnetic fields in said tines and thereby inducing at least one of 
said tines to vibrate4 relative to the other of said tines. 

18. A method as claimed in claim 17, wherein said varying current has a 
substantially square wave form. 

19. A method as claimed in claim 17, wherein said varying current has a 
substantially square wave form and a substantially 50% duty cycle. 

20. (amended) A method as claimed in any ono of cla i ms 1 7 to 1 0 claim 1 7 . including 
arranging said tips to protrude from said coil so that said at least one of said tips can 
vibrate by a greater amplitude than can be accommodated by said coil. 

21. (amended) A method as claimed in any ono of claims 1 7 to 20 claim 1 7 . wherein 
said coil is elliptical, with a major axis oriented in the plane of vibration of said at least 
one tine. 

22. (amended) A method as claimed in anyone of claims 17 to 21 claim 17 . 
including locating additional magnetically permeable material located outside said 
coil to provide a return path for the magnetic field produced by said coil, and 
thereby attracting said tines towards said additional material to augment the 
repulsion of said tines. 

23. (amended) A method as claimed in any ono of c l aims 1 7 to 22 claim 1 7 . wherein 
one of said tines is more massive than the other of said tines, so that said less massive 
of said tines is deflected while said more massive of said tines is substantially 
undeflected. 

24. A method as claimed in claim 23, wherein said more massive of said tines is 
tapered to accommodate deflection of said less massive of said tines. 

25. (amended) A method as claimed in any on o of cl ai ms 1 7 to 21 claim 1 7 . including 
varying said current so as to vibrate said tuning fork at the resonant frequency of said 
tuning fork. 
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26. (amended) A method as claimed in any on o of claims 1 7 to 25 claim 1 7 . including 
magnetically biasing said tuning fork by locating a permanent magnet adjacent said 
base of said tuning fork or located around at least a portion of said tuning fork. 

27. (amended) A method as claimed in any ono of claims 17 to 26 claim 1 7 . including 
providing a signal indicative of the position of said at least one tine so that the tuning 
fork can be maintained at resonance. 

28. A method as claimed in claim 27, wherein said signal is providing by means of 
a sensor and wherein said sensor is a piexoelectric sensor, a fibfe -fiber sensor 
system, a hall effect sensor or a series capacitive sensor. 

29. (amended) A method of vibrating an optic fibm- fiber in an endoscope, a 
microscope or an endomicroscope including the method as claimed in any ono of 
claims 17 to 28 claim 17 . 



-4- 



marked ciaims 



09/980825 

JC10Reo s d PCT7PT0 0 6 DEC 200! 

ATTACHMENT A 

Clean Replacement/New Claims (entire set of pending claims) 
Following herewith is a clean copy of the entire set of pending claims. 

1 . An electrically operated tuning fork apparatus, comprising: 

a tuning fork having a base and a pair of tines, said tines having tips remote 
from said base and formed of or including material in which a magnetic field can be 
induced; 

a electrical coil for receiving at least a portion of both tines of said tuning fork; 

whereby at least one of said tines can be vibrated relative to the other of said 
tines by passing a varying, substantially uni-directional current through said coil and 
thereby inducing mutually repulsive magnetic fields in said tines. 

2. An apparatus as claimed in claim 1 , wherein said varying current has a 
substantially square wave form. 

3. An apparatus as claimed in claim 1 , wherein said varying current has a 
substantially square wave form and a substantially 50% duty cycle. 

4. (amended) An apparatus as claimed in claim 1 , wherein said tips of the tines 
protrude from the coil so that said at least one of said tips can vibrate by a greater 
amplitude than can be accommodated by said coil. 

5. (amended) An apparatus as claimed in claim 1, wherein said coil is elliptical, with a 
major axis oriented in the plane of vibration of the tines, so that a reduction in the total 
size of the apparatus can be achieved. 

6. (amended) An apparatus as claimed in claim 1, wherein said apparatus includes 
additional magnetically permeable material located outside said coil for providing a 
return path for the magnetic field produced by said coil, and attracting said tines 
towards said additional material to augment the repulsion of said tines. 

7. An apparatus as claimed in claim 1 , wherein one of said tines is more massive 
than the other of said tines, so that said less massive of said tines is deflected while 
said more massive of said tines is substantially undeflected. 
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8. An apparatus as claimed in claim 7; wherein said more massive of said tines is 
tapered to accommodate deflection of said less massive of said tines. 

9. (amended) An apparatus as claimed in claim 1, including a biasing permanent 
magnet adjacent said base of said tuning fork or located around at least a portion of 
said tuning fork. 

10. (amended) An apparatus as claimed in claim 1, including an optical fiber located on 
said at least one of said tines. 

1 1 . (amended) An apparatus as claimed in claim 1 , wherein said coil is tapered 
according to the deflection curve of said tines. 

12. (amended) An apparatus as claimed in claim 1 , wherein said coil is a former-less 
coil. 

13. (amended) An apparatus as claimed in claim 1 , wherein said apparatus includes a 
sensor to provide a signal indicative of the position of said at least one tine so that the 
tuning fork can be maintained at resonance. 

14. An apparatus as claimed in claim 13, wherein said sensor is a piexoelectric 
sensor, a fiber sensor system, a hall effect sensor or a series capacitive sensor. 

15. (amended) An endoscope, microscope or endomicroscope including an apparatus 
as claimed in claim 1. 

16. (amended) A scanning head for an endoscope, microscope or endomicroscope 
including an apparatus as claimed in claim 1 . 

1 7. A method for electrically vibrating a tuning fork having a base and a pair of tines, 
said tines having tips remote from said base and formed of or including material in 
which a magnetic field can be induced, said method comprising: 

locating at least a portion of said tines within an electrical coil; and 

passing a varying, substantially uni-directional current through said coil to induce 

mutually repulsive magnetic fields in said tines and thereby inducing at least one of 

said tines to vibrate relative to the other of said tines. 
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18. A method as claimed in claim 17, wherein said varying current has a 
substantially square wave form. 

19. A method as claimed in claim 17, wherein said varying current has a 
substantially square wave form and a substantially 50% duty cycle. 

20. (amended) A method as claimed in claim 17, including arranging said tips to 
protrude from said coil so that said at least one of said tips can vibrate by a greater 
amplitude than can be accommodated by said coil. 

21. (amended) A method as claimed in claim 17, wherein said coil is elliptical, with a 
major axis oriented in the plane of vibration of said at least one tine. 

22. (amended) A method as claimed in claim 17, including locating additional 
magnetically permeable material located outside said coil to provide a return path 
for the magnetic field produced by said coil, and thereby attracting said tines 
towards said additional material to augment the repulsion of said tines. 

23. (amended) A method as claimed in claim 17, wherein one of said tines is more 
massive than the other of said tines, so that said less massive of said tines is deflected 
while said more massive of said tines is substantially undeflected. 

24. A method as claimed in claim 23, wherein said more massive of said tines is 
tapered to accommodate deflection of said less massive of said tines. 

25. (amended) A method as claimed in claim 17, including varying said current so as 
to vibrate said tuning fork at the resonant frequency of said tuning fork. 

26. (amended) A method as claimed in claim 17, including magnetically biasing said 
tuning fork by locating a permanent magnet adjacent said base of said tuning fork or 
located around at least a portion of said tuning fork. 

27. (amended) A method as claimed in claim 17, including providing a signal indicative 
of the position of said at least one tine so that the tuning fork can be maintained at 
resonance. 
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28. A method as claimed in claim 27, wherein said signal is providing by means of 
a sensor and wherein said sensor is a piexoelectric sensor, a fiber sensor system, a 
hall effect sensor or a series capacitive sensor. 

29. (amended) A method of vibrating an optic fiber in an endoscope, a microscope or 
an endomicroscope including the method as claimed in claim 17. 
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